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FOREWORD 


To MosT OF us salt is “‘just salt’’ . . . something to be used to season food, to preserve 
meat and fish, to cure hides, to melt ice, to give a tonic effect to the bath, to whiten 
teeth, or to make a gargle or mouthwash. 


The history of salt and the tale of its transformation from the impure, coarse, dis- 
coloured product of a few generations ago to the pure, tiny, dazzlingly-white crystals 
of today, is a fascinating and dramatic story. 


Since the beginning of time salt has played a picturesque part in man’s life. It has in- 
fluenced the location of nations and cities; it has been the cause of wars; it has given 
rise to any number of superstitions and religious beliefs; and, together with air and 
water, it has formed one of the three foremost needs of human life. 


The salt of the past was not only crude and impure—it was costly and hard to obtain. 
Today most salt is unfailingly pure, costs little to buy, and is also produced in New 
Zealand. Here again science and determination have scored a triumph equally as import- 
ant as the radio, the electric light, the jet aeroplane and other spectacular discoveries. 


* 


So you see that salt is not ‘‘just salt’’ any more. It is now a scientific product, produced 
by elaborate and costly machinery according to rules of the utmost exactness, and as 
well it has “‘medicinal properties undreamed of in the past’’. Salt today is as different 
from the coarse, impure product made by the ancients along the Dead Sea as daylight 
is from dark. We have endeavoured in this booklet to give readers an appreciation not 
only of our activities at Lake Grassmere but of the production and uses of salt generally. 
Indeed, the development of salt is one of the great romances of human accomplishment, 
and the story is offered you in this booklet with the hope that it will not only afford 
you an entertaining hour of reading but also give you an insight into one of the most 
necessary industries known to mankind. 























George Skellerup whose vision and determination 
established the salt industry in New Zealand. 











Wellington, 
12th December, 1959. 





The irregular pyramid of glistening salt at Grassmere is 
a familiar sight to all who travel the highway between Blenheim 
and Christchurch; familiar to far more from its appearance 
on one of the postage stamps issued to mark the Centennial of 
Marlborough. 


To me it stands as an everlasting monument to the man 
whose imagination conceived the venture and whose courage and 
tenacity brought it to fruition, Mr. George Skellerup. 


As I pass it regularly on my journeys up and down that 
road I seldom fail to recall a conversation I had with him on 
the occasion of my first tour of inspection of the project. 

"I don't expect to make any money out of this," he said, "but 
I believe that it will be a great asset to Marlborough and to 
the whole of New Zealand. I have made sufficient money for 
my needs and I am in business for pleasure rather than profit. 
I am doing this because I believe it is worth doing and I have 
the chance of doing it." 


George Skellerup had built a considerable fortune by his 
capacity to produce things better and cheaper than others could 
do. To most people the industry he had already founded would 
seem monument enough, but not to him. 


He did not start the salt works as another financial 
venture, out of which he expected to make money. The salt 
works to him was an adventure; the uninviting windy marsh 
was a challenge, the raw material of creation. He inspired 
those who worked with him as much by his realism as by his 
enthusiasm, for he was not of those who rush in where angels 
fear to tread. The set-backs and the disappointments which 
dogged the early efforts never dismayed him for he expected 
them. They were but another challenge for the ingenuity of 
man. 


Today the dream of George Skellerup is a reality; the 
dessicating winds of Grassmere work in the service of man. 
He has had his reward, and the drresting pyramid of salt, the 
pink and white terraces of the crystallising ponds, will be a 


monument to him forever. 
C Roe Pro. 


Member for Marlborough. 














Mr Peter Skellerup 








PREFACE 


SINCE construction work was first started in 1943, at which 
time both labour and machinery were most difficult to obtain 
because of the demands of the war, considerable progress has 
been made. Advances have been slow but steady, because there 
is only one short harvesting period each year, therefore twelve 
months must pass before new methods can be tested. 


That salt has been made by the solar method in New Zealand has 
confounded many critics of the scheme when it was first mooted. 
Unlike most business ventures, the company has had to build 
its own roads, drain the lake, erect it own power lines to 
supply electricity for pumps and lighting, and attend to many 
other things which would normally be considered the res- 
ponsibility of the authorities. In addition housing has had to be 
provided for many workers at Lake Grassmere. All fresh water 
is transported from Seddon. 


At times progress was delayed until finance could be arranged 
but despite this and many other difficulties an asset of in- 
estimable value to New Zealand has been achieved. 





Managing Director 


Dominion Salt Ltd. 
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Aerial view of the Solar Salt Works at Lake Grassmere. 
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= N THE SHORES of Clifford Bay in Cook 
Straight, sea water is today being collected 
in large ponds covering 1,500 acres of 
table-land. Dominion Salt Ltd has adapted 
the methods of antiquity to the needs of 
the modern world, and is turning out 


enough salt crystals to produce a mountain 


of salt each harvest season. 


TASMAN 


CAPE CAMPBELL 
PACIFIC OCEAN 


The central portion of 
New Zealand, showing 
the location of Lake 
Grassmere. 
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Sea water by the acre is evaporated by wind and sun from spring to late 
summer when the salt crystals are harvested. 





Through an intake the sea water is pumped 
into huge ponds, some of them as large as 
five hundred acres in area. The wind and 
the sun take over, and evaporation begins. 
But sea water contains more than salt. 


Among its chemicals is a considerable 





amount of calcium sulphate that has no 
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Bulldozer at work spreading 
salt stack during harvest. 
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Evaporation ponds varying in size from 20 to 500 acres cover much of 
the Dominion Salt holdings at Lake Grassmere. 













place in the final product. In the large 


evaporation ponds, the calcium sulphate is 
the first to crystallize and settle to the 


bottom. In the meantime, the sea water 
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has increased in salt content from approx- 
imately three per cent to twenty-five per 


cent, 





wets! 


A chemist at work in the 
company’s laboratory. 
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Aerial view of the crystallizing ponds. 


Coarse salt reaches the washery from the ponds. 


This saturated brine is pumped _ into 
smaller ponds, and again nature is left to 
her work. The salt crystals settle to the 
bottom and leave in the brine some other 
chemicals such as magnesium chloride, 


bromine, and potassium salts. From Sep- 





tember to February more and more brine 
is added until one or more inches of salt 
have crystallized and the harvesting season 
is at hand. The brine remaining by this 
time is called “‘bitterns’’ and is pumped 
off just before harvesting. 
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Night and day mechanical harvesters hustle 
about their job of scooping up the crystal- 
lized salt and loading it on to the trains that 
shuttle back and forth across the ponds to 
the washery. These harvesters have the 
capacity to discharge hundreds of tons a 
day of clean, washed salt on to the stack. 
Salt has scores of industrial uses that call 
for a kiln-dried product. For such pur- 
poses the — salt crystals are dried, 
screened and packaged in a variety of sizes 


to meet all demands. 
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The harvester now in use at Lake Grassmere. The company 
has three of these machines which were designed and built 
by a Blenheim engineering firm. 


The elevated stacker delivers coarse washed salt to the stockpile. 
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Mr J. 8B. Jenkins present 
Chairman of Directors. 





| 
SALT CRYSTALS 
FORM IN 


A 
PERFECT 
CUBE 


FUTURE PLANS 


Table salt and salt for the food industry 
is not yet produced at Lake Grassmere but 


long-term plans call for its manufacture. 


The crude salt crystals will be dissolved 
again and chemically treated in huge tanks 
holding a hundred thousand gallons of 
water. The brine that results will then 
be agitated with compressed air before 
siphoning off and filtering for special 
vacuum processing. The vacuum evapora- 
tors used are about two stories high, the 
steam from the first being used again in the 
other evaporators to achieve a multiple 
effect. The brine will then be _ boiled 
in the evaporators in a vacuum at a lower 
temperature than otherwise possible and, 
as a result of boiling, salt is re-crystallized 
in minute cubes. The processed salt will 
then pass through large rotary kiln dryers 
until each crystal is thoroughly dry. 
Iodine will be added and a final coating of 
a special free-flowing agent to complete 
the process will leave the salt ready for 


packaging. 


The company to date has developed only 
one third of the area available so that the 
future will see substantial extension of the 
area under brine with resultant greater 
salt production. It is probable that a 
secondary wash-plant will be installed as 
an intermediate step towards the produc- 


tion of the finer grades of salt. 
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ABOVE: Diagram of a typical triple-effect vacuum 
evaporator in which brine is boiled in a vacuum at 
temperatures below normal boiling point. Fine salt 
crystallizes out. The steam used passes through the 
heating coils of all three evaporators. The future may 
see similar equipment in use at Lake Grassmere. 


ZZ” LEFT: Sectional view of brine well. This method is 


ZSECTION OF used extensively in England—fresh water is pumped 
down, and later, when salt has been dissolved, the 


Zz BRINE WELL 
ZZ brine is pumped up for recrystallization. 
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salt in 16th century Europe by 








solar evaporation of sea water—Bettmann Archive. 




















HISTORY OF SALT 


THE HISTORY OF MAN’S EFFORTS TO obtain salt can be traced back through the ages for 
salt has always been an essential to mankind. It was surrounded by an aura of superstition, 
veneration, prejudice and ignorance in different lands and valued highly by many peoples. 
The Roman legionaries were paid with salt, hence the word salary which persists to 
this day. A man is rated highly if it can be said ‘‘he is worth his salt’’. 


Salt is more precious to us than gold. Our bodies contain almost a pound of salt and each 
week we need a few ounces to keep reasonably healthy. A prolonged saltless diet 
means death and an unpleasant one. Both the ancient Chinese and the Swedes took 
advantage of this and punished criminals by imprisonment on a salt-free diet. The Arabs 
considered it a sacred bond to eat the salt of the host; once eaten, supposedly ensuring 
protection against an enemy for four days, the time they thought it took to pass through 
the human body. In medieval times the people partaking of food around the board in 
the lord’s castle were seated above or below “‘the salt’’ according to their station in life. 


Two and one half per cent of the sea water is salt—the most abundant source on the earth 
__and it has been estimated that if all the salt in the oceans of the world was extracted 
it would cover the British Isles with a layer 35 miles thick. Salt is also found in enor- 
mous underground deposits formed about 150 million years ago. Extraction is achieved 
either by mining or by dissolving the deposit in water, pumping the solution to the 
surface, and then artificially evaporating the brine into salt. Two thousand years ago 
the Romans worked out a process of evaporating sea water and produced solar salt. 


Even wars have been affected by salt. Napoleon Bonaparte bitterly observed that salt is 
a must in a soldier’s diet after leaving 400,000 dead on the retreat from Moscow, their 
death attributed to inability to resist the hardship of that fearful ordeal because of the 
lack of salt in their food. Salt was a dailv issue to our soldiers in the tropics in the last war. 
Strangely enough, the Maoris of New Zealand knew nothing of making salt from sea 
water, but obtained their salt needs from a diet substantially of fish and shell-fish. Dr 
Roger Duff, Director of the Canterbury Museum, has been unable to find any record of 
the Maoris evaporating sea water to gain salt. Hence it is not surprising that many of 
the old pas were located on the sea coast. The only Polynesians to make their own 
salt from sea water were the Hawaiians and their method of doing so, as described by 
the Rev. William Ellis in 1893, is as follows: 


We saw a number of their pans in the disposition of which they display great 
ingenuity. They have generally one large pond near the sea into which the water 
flows by a channel cut through the rocks or is carried thither by the natives in 
large calabashes. 

After remaining there some time it is conducted into a number of smaller pans 
about six to eight inches in depth, whicli are made with great care and frequently 
lined with large evergreen leaves in order to prevent absorption. 

Along the narrow banks or partitions between the different ponds we saw a 
number of large evergreen leaves placed. They were tied up at each end so as to 
resemble a shallow dish and filled with sea water in which the crystals of salt 
were abundant. 


Page 19 













Field work and survey began with this camp at Lake Grassmere in 1943. 
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Construction of the pond banks commenced in the same year. 
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Sea water intake under construction, 
1946. 





RIGHT: The first New Zealand-made 
salt in 1949. Only 50 tons were 
harvested by hand as the crystallizing 
ponds were still under construction. 
G. W. Skellerup stands at left of 
concrete-mixer used to wash salt on 
that occasion. 





EARLY DAYS OF SALT 
IN NEW ZEALAND 


AN 1ssuk of the Nelson Examiner in 1844 has the first record of an attempt to make salt 
in New Zealand as follows: ‘Salt is occasionally very dear in this settlement and its 
cost would perhaps be an objection to this undertaking. But as an acre of the sea coast is 
already enclosed, and banks are being made for the manufacture of salt, we may soon 
expect a plentiful supply at a moderate rate.’? Two months later the same paper re- 
ported: “‘Salt of excellent quality has been made. Sun and sea breezes here greatly 
favour evaporation, but the pits, perforated by crabs, require cement, and, with other 
steps of the process, require money, for which the walt maker is stopping at present. But 
there is no doubt salt can be made and will be made ere long more cheaply than imported.’’ 
Little else is known of this first attempt, except that it may have been made by a Captain 
Champion, who was one of the early whalers to attempt salt-making at Nelson during a 
shortage. 


The following appeared in the New Zealand Gazette of 25th February 1892, also that of 
sth January 1893: 


BONUS FOR THE MANUFACTURE OF SALT 


Mines Department, Wellington, 
24th February 1892. 


Notice is hereby given that a bonus of £1 per ton will be paid on the production 
of the first 500 tons of salt, exclusively either by evaporation of salt-water or 
from rock mined in the colony, on the following conditions, that is to say: 


The bonus must be claimed before 31st March 1893. 


Not more than £250 will be paid for salt manufactured in the North Island, 
and not more than £250 for salt manufactured in the South Island. 


The bonus will be payable in instalments of £50 as each lot of 50 tons of salt 
is manufactured, on the certificate of an officer appointed by the Minister of 
Mines that the salt is of good marketable quality. 


The salt in respect of which any bonus is claimed and the material used in its 
manufacture will be examined by the officer aforesaid, who may require proof 
that the salt is of genuine New Zealand production, and that sales have been 
made at fair market prices. 


2K * K 


Richard Winter, in his prize-winning essay on the industries of New Zealand, “‘The 
Past, The Present and The Future’’, which was written for the New Zealand Industrial 
Exhibition, 1885, stated: 


The import of salt in 1883 amounted to 4,535 tons, valued at £12,389 and in 
1884 5,470 tons, valued at £14,990, an increase upon the previous year of 935 


Page 21 











tons and £2,601 respectively. There is no reason why, if salt can be produced in 
South Australia, where there are no salt mines, the same industry cannot be 
established in New Zealand. One maker, at Lake Fowler, Yorketown, has estab- 
lished works, the out-put from which is twenty-five tons per week, the manu- 
facture being by the process of evaporating sea water. There are several methods 
by which this process is carried out; and, without entering into details, it is 
sufficient to say that no great capital would be required to start the industry. 


*k *k *K 


Later on, in 1892, the Rangitoto Island Domain Board granted a lease for ten years of 
five acres of the island of Rangitoto for the purpose of salt manufacturing and refining. 
The site leased was situated about halfa mile from the Rangitoto beacon on the west side 
of the island. The applicant was John Stubbs, who later transferred the lease to Mr 
H. N. Branson. In 1899 the lease was surrendered and it is not known how much salt 
was produced from the venture. 

x x x 


Mr Francis de Lautour experimented at Gisborne in 1912 to 1914, and again in 1918 to 
1919, on the production of salt from sea water, using faggot towers with windmill 
pumping; and later a system of scrim wicks fed from overhead concrete troughs, to 
obtain concentrations. Results varied so enormously from week to week that operations 
were discontinued. Keenly interested in thermo-dynamics, from then on he endeavoured 
to apply his “‘heat grader’’ principle to the manufacture of salt from sea water with 
varying success. The practice of increasing evaporation by spraying brine over brush- 
wood has been used in many countries with success and is done in Japan today. 


** * *K 


In January 1920 the promoters of the Marine Electro-Solar Salt Manufacturing Works, 
New Brighton, Christchurch, sought the reinstatement of the Government’s bonus 
offer of 1892 for New Zealand-produced salt, and its increase from £500 to £2,000. 
The Government declined to accede to the request. 


*k *K *K 


A salt works, located at Breaker Bay, Wellington, utilising a vapour compression plant 
designed by Mr F. de Lautour, was set up on an experimental basis by Hope Gibbons 
Ltd, about 1926 or 1927, but did not achieve commercial-scale operation. 


Just before the last war the salt industry was licensed by the Bureau of Industry and a 
licence to make salt in New Zealand was granted to Kempthorne, Prosser & Co. Ltd. 
Unfortunately this was not proceeded with owing to the untimely death a year or two 
later of the man supplying the enthusiasm for such a major undertaking. 


In 1939 an Auckland Syndicate headed by Mr de Lautour formed a company, Pacific 
Alkalies Ltd, to manufacture salt and by-products from sea water using a brine concen- 
tration process but was unable to obtain a licence because the Bureau of Industry con- 
sidered that the firm then holding the licence would beable to produce New Zealand’s 
requirements within a year or two. Good results were achieved from a pilot plant built 
at considerable cost. 


On 28th November 1942, the Bureau of Industry granted a licence to make salt at Lake 
Grassmere to the Latex Rubber Co. Ltd., who ultimately transferred their licence to the 
company now operating at Lake Grassmere, of which more is said later on. 
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Mr Francis de Lautour, 
a pioneer of the salt 
industry in New Zea- 


land. 





In The Press, Christchurch, 19th February 1952, the following appeared: 


EXTRACTION OF SALT FROM SEA 
Factory Established in Hawke’s Bay 


Research by an Auckland engineer has resulted in the establishment at Waiko- 
kopu, on Mahia Peninsula, Hawke’s Bay, of a plant for the extraction of salt 
from sea water. A secret process is used 

The result of preliminary experiments have been analysed in Auckland and given 
a favourable report. The engineer, Mr Francis de Lautour, formerly of Gisborne, 
perfected the process after years of work. 

A pilot plant has been set up in the old harbour building at the Waikokopu 
wharf. This pumps water through pipes up a 300 ft hill. The water is filtered 
down a cliff face and led by bitumen tracks into a 1,000 gallon brine tank. It 
is later transferred into a massive concrete tank and changed into finely granulated 
salt. By-products obtained include iodine, chlorine, saline for health salts, and 
caustic soda. 

The directors of the company that has been formed hope to pack large shipments 
of salt annually. The sea water off Mahia Peninsula is highly impregnated with 
salt and free from contamination. 


Due to a dispute over the ownership of the land and buildings the operation of this 
installation was discontinued and today there is little to be seen of this attempt to produce 
salt at Waikokopu. However, Mr de Lautour considered that it would have been suc- 
cessful but for the legal difficulties which occurred. He is to be admired for his great 
perseverance, and must be recorded here as one of the pioneers of the salt industry in 
New Zealand through his efforts over a long period to apply the use of the heat pump 
principle to the manufacture of salt in this country. 
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The sea water inlet through which 
millions of gallons are pumped 


into the ponding area. 





outlet of Lake 
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Grassmere a few 
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Taking the daily reading at Lake Grassmere’s 


Meteorological Station. 












SOLAR SALT AT 
MARLBOROUGH 


SOME INTEREST in the use of Lake Grassmere for salt production was taken in the late 
twenties by a group which was keen to encourage the manufacture of light metals, such 
as magnesium, from sea water bitterns. Salt was necessary for making caustic soda, hich 
is used to process bauxite into alumina. The alumina is converted into saneel ait by a 
further process requiring the extensive use of cheap electricity of which the South 
Island has a tremendous potential. Two well-known members of the light metals group 
were Mr Alex Goring, who was Miss Mabel Howard’s uncle, and Mr L. C. Walker. 
However, despite a great deal of interest and much investigation, nothing was done 
other than to reach the conclusion that Lake Grassmere offered a suitable location for 
the establishment of a Solar Salt Works. 


Other sites were examined at Nelson and Napier, but these proved unsuitable as they 
did not meet all the requirements, namely : 


(a) A large area of flat land impervious to water and near the seashore, well 
away from the mouth of any large river ; 

(b) Low rainfall ; 

(c) High evaporation, demanding plenty of wind and sunshine (for which 
Marlborough is noted) ; 

(d) Proximity to markets and transport by sea and rail. 


The late Hon. Dan Sullivan, then Minister of Industries and Commerce, had been in 
touch with the late Mr G. W. Skellerup regarding the manufacture of salt, and in Novem- 
ber 1942 Mr Skellerup, Mr Walker, an officer from the Department of Industries and 
Commerce and Mr H. G. Royds, the company’s Consulting Engineer, visited Grassmere. 
The party could not get to the beach because Air Force trainees were at machine- -gun 
practice, but viewed the lake from a hill to the north. 


Mr Skellerup then made the decision to proceed with the project and said to Mr Royds, 
‘‘How soon can you have sea water in the lake—by next February?’ 


Application to the Bureau of Industry for a licence was submitted on 28th November 
1942, and this was granted to the Latex Rubber Company Limited. The salt industry was 
later delicensed in 1950. 


Extracts from the Minute Book of the Latex Rubber Co. Ltd are as follows: 


Meeting 28th September 1942 
Licence to Manufacture Salt 


It was reported that a considerable quantity of caustic soda will be used in the 
reclaiming of old rubber. If it could be managed it might be opportune and 
worthwhile to try and get a licence to manufacture salt, from which caustic 
soda is made. 


Page 25 























Meeting 8th February 1943 
Salt 
The secretary reported that a licence to manufacture salt by solar evaporation 
at Lake Grassmere had been granted by the Bureau of Industry on the 23rd 
December 1942. It was decided to proceed with this undertaking immediately. 


No one concerned knew anything practical about solar salt manufacture. They possessed 
an article by Joseph C. Buchen, General Superintendent of the Leslie Salt Company, 
describing their San Francisco works, and the original Grassmere plan was based on this. 
There were to be two series each of ten concentrating ponds round the north side of 
the lake with a total area of 1,000 acres. 


The engineering survey was started on the 14th December by H. G. Royds. The first 
building was an army hut erected in February 1943 on the salt weed near the Kaparu 
Railway Station, since re-named Lake Grassmere. This hut was shifted later and became 
the first office, which was occupied until new offices were erected in 1958. 


By early March 1943 the surveys and plans were sufficiently advanced to commence 
bank construction. Plant was difficult to get due to the war, but on 18th March an 
agreement was made for a contractor to provide and operate three tractor-drawn scraper 
SCOOps. 


In anticipation of the usual winter flooding the scoops worked on building up the outside 
bank as high as possible and good progress was made till the 18th June, when nine miles 
of bank two feet high had been built (75,000 cubic yards). On that day the rain com- 
menced, and the flood that winter was the worst for thirty years. The bank was over- 
topped and in the next six months half the work done was lost due to wave action. 
Tractor work was impossible right through till 1945. In September 1943 Mr T. Pheloung 
started with an old steam-driven dragline which worked for nearly a year and excavated 
the drain through the aerodrome, which helped to lower the lake water. 


A dragline was hired from the Public Works Department in April 1946, and this worked 
for fifteen months, but was broken down much of the time and sometimes had no opera- 
tor. Other attempts to get machinery were made without success. 





The steam-driven dragline at work on excavations in 1943. Page 26 











Mr G. W. Skellerup purchased a dragline in October 1946, and later this was taken over 
by the company. In August 1944 Mr Alan Moore was engaged to build the sea water 
intake which proved to be a very difficult job and it was not completed till September 
1947, when sea water was first pumped into the ponds. 


Some small test ponds were built near the intake late in 1946, Mr G. W. Skellerup taking 
great personal interest. Brine was being concentrated but on 14th February a most 
unseasonable flood covered them and the experiment was ruined. The way Mr Skellerup 
took this disappointment will never be forgotten. He simply said, ‘‘We will build them 
again’’, but it was too wet that season and they were never rebuilt. | 


The whole of the construction work in the lake bed was dependent both on the seasons 
and the shortage of men and plant due to the war, and in April 1947, after four years’ 
operations, only the equivalent of twelve months’ work had been done. The whole job 
could have been done on dry land in eighteen months. 


widgets 


LEFT: The late Mr T. C. Brash, 
first chairman of Dominion Salt 
Ltd (centre), Mr S. E. ‘West, 
Works Manager (left), and Mr 
Colin Kirk, Works Overseer 
(right). 


RIGHT: Mr J. R. Templin, 
(right), an original director of 
Dominion Salt Ltd and Mr J. J. 
Craddock (left), secretary since 
the company was formed. 





The late Mr B. T. W. Owen was the first Resident Engineer, having started in May 1943. 
Mr S. E. West began in June 1946 and has been the company’s Works Manager ever 
since. 

Professor W. L. Badger of the U.S.A. visited the works in November 1947, and reported 
to the Government. Following this the New Zealand Government supported the project. 
At this stage the company, then operating as Skellerup Solar Salt Limited, was reformed 
and became Dominion Salt Limited. At this time the directorate, comprising Messrs. G. 
W. Skellerup, P. J. Skellerup, A. F. Downer, K. C. Campbell and W. H. Nankervis, 
was reformed to admit three nominees of the New Zealand Government. The new 
directorate consisted of Messrs T. C. Brash (Chairman), J. Sawers, A. F. Downer, 
G. W. Skellerup, J. R. Templin, G. R. J. Hope and K. C. Campbell. Mr. J. J. Craddock 


remained secretary to the company. 


In 1950 the directorate was reformed following the retirement of Messrs Campbell, 
Downer and Sawers, and Messrs W. G. Cuddon, H. W. Crozier and Peter J. Skellerup, 
the latter as Managing Director, were appointed. Mr G. W. Skellerup died in 1955 
and V. R. Skellerup joined the board. Mr T. C. Brash died soon after his retirement 
in 1956 and it was not until 1957 that Mr J. B. Jenkins was appointed in his place. 
Mr G. R. J. Hope retired in 1957 to take up an overseas appointment and Mr H. F. 
Larsen came on to the board. 


From 1943 to 1949 construction work proceeded despite many unforeseen difficulties 
including a shortage of reliable skilled labour. Set-backs occurred from flooding and 
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The late George Skellerup and Peter Skellerup with H. W. Bartlett 
(right) of San Francisco, California, who materially assisted the com- 
pany in overcoming early problems. 


The American-type harvester which was later replaced by locally 
designed and built harvesters more suitable for the conditions found 
at Lake Grassmere. 














Every summer regular maintenance is carried out on the pond 


banks, 


veFT: Mr W. G. G. Cuddon, a director of Dominion Salt Ltd 
and the designer of the harvesting machines in use at Lake 





Grassmere. 


consequent damage to the pond banks. Advice was obtained from overseas on the con- 
struction of crystallizing ponds, mainly from Mr H. W. Bartlett of California, who had 
had many years’ association with the salt industry around San Francisco. In 1949 the 
company had not yet built its crystallizing ponds, but salt was deposited over a wide 
area of the final concentrating ponds. This sight gave great encouragement and a small 

uantity of about 50 tons was picked up by hand and washed in a concrete-mixer. Mean- 
while the designing of a mechanical harvester based on American plans was proceeding 
and in 1952 this was used in the newly-finished crystallizing ponds, 700 tons of salt being 
harvested that year. During these years a washery had been designed and built and a s0- 
foot-high salt-stacker erected, but no bagging or grading equipment had been provided. 
The 1952 yield was weighed and bagged with the old-type coal merchant’s scales now 
replaced by an extensive warehouse containing drying, screening, bagging and handling 
equipment necessary to cope with large tonnages of salt. 


In 1953 the stage was set for a harvest on a commercial basis but disaster struck in the 
form of eight inches of rain over three days in mid-January and no salt was gathered in. 
This set-back did not deter the enthusiasm of those concerned, but was typical of the 
difficulties which beset the development of Lake Grassmere as a major New Zealand 
industry. 


In 1954 harvesting began late in March and it became apparent that the American har- 
vester would not do the job owing to the thinner crust of salt obtained in New Zealand. 
That year saw all hands except the cook busily employed in harvesting by hand, a back- 
breaking task, which resulted in a yield of 1,500 tons. Following this, the design and 
construction of lighter harvesting machines was undertaken by Mr W. G. G. Cuddon, 
whose long experience in the harvesting of small seeds proved extremely valuable. In 
1955 the “‘Cuddon’’ harvesters went into action and gathered in 3,100 tons of salt, 
which unfortunately was never seen by the founder of the project, who died that year 
in England. His death was regretted by all who were closely associated with him and 
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George Skellerup always enjoyed gaining experience by doing a job himself. Here 
he is at the controls of a salt train at the Leslie Salt Works, San Francisco, a few 


years before his death in 1955. 


who knew the amount of courage and perseverance the Lake Grassmere undertaking had 
demanded from him. G. W. Skellerup had never faltered when faced with a set-back 
at Lake Grassmere, but with a determined grin and a shrug of his shoulders would say, 
“We will try again next summer’’, then set about planning how to overcome some 
particular problem. However, the news of this 3,100-ton harvest was cabled to him 


shortly before his death. 


In the years following, the responsibility for continuing the company’s efforts was 
taken up by his son, Peter Skellerup. By this time Peter had also felt the urge to make a 
success of salt manufacture in New Zealand despite all obstacles. Tribute must also be 
paid here to the perseverance of the Works Manager, Mr S. E. West, who, tanned and 
wrinkled from years in the open, has always shared the desire to supply New Zealand’s 
requirements of salt from Lake Grassmere. 


The year 1956 saw 10,300 tons of salt, and 1957 a further 11,200 tons, piled high in a 
great white stack, which could clearly be seen from the air, the railway and the main 
highway. Distribution became a problem as salt users were naturally reluctant to pur- 
chase an untried product, but this difficulty was soon overcome. A railway siding was 
constructed to reduce costs, and by the close of 1958 the entire stock of salt had been 
sold to a wide range of industrial users throughout New Zealand. 


The end of 1958 saw Marlborough in the grip of the kind of drought long promised by 
those local farmers who had been through the dry spells of 1914 and 1922. Harvesting 
began earlier than ever before, on 6th December, and a new method of transporting the 
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salt was tested with good results, though it was evident that more trials and modifications 
would still be needed. After harvesting 10,000 tons, with large dump-trucks on aeroplane 
tyres as transporters, the company reverted to the use of the light railway system. The 
year's yield was a record, 20,000 tons, and brought with it many new problems, as the 
equipment was being asked to handle twice the thickness of salt it was designed to cope 
with. 


Every harvest a battle between men, machines and salt is waged. Nature has often been 
harsh and cruel to the men at Lake Grassmere going about the varied outdoor duties of 
running a solar salt works, but in the 1958 season she was generous. The normal climate 
of this area is one of biting cold winds in winter matched against dry, hot conditions in 
the summer salt-making season. 


Those associated with the project sometimes visit the hill overlooking the lake and view 
the whole area of Lake Grassmere. This hill has been named Lookout Point and is now 
accessible by a short road. Only one third of the available area is in use for sea water 
brine concentration, and it is easy to guess how their thoughts turn towards the day when 
the works will extend over the whole 3,800 acres of suitable lake bed available. When 
that day arrives New Zealand’s salt will largely be supplied from Marlborough with a 
very substantial saving in overseas funds. 


Perhaps that same hill will one day be the site of a simple stone monument recording 
the foresight, enterprise and enduring courage of George Skellerup. Born in 1881 at 
Cobden, Victoria, Australia, the youngest son of Danish and Welsh parents, he landed in 
New Zealand, twenty-one years of age, with thirty-five shillings in his pocket. After 
establishing the well known group of rubber companies bearing his name, he found time 
to start this important enterprise for New Zealand’s future. 


Today the company continues to explore new methods of increasing production and 
of reducing reliance on the weather. Deep-storage ponds have been constructed recently 
and new harvesting methods are under consideration. Many and varied problems have 
been solved by careful investigation and determination. The answers required cannot be 
found in any text-book ; indeed, despite its antiquity, little has been written on the subject 
of salt. 


Lake Grassmere with Lookout Point on the right. 
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SOURCES 


There are four principal sources of salt—sea 
salt, rock-salt, brine-well salt and lake salt. 


Rock-salt is usually mined in much the same 
way as coal. Great beds of salt are buried under 
the earth in Europe and elsewhere, the largest 
in Europe being at Cracow in Poland. 


Brine-well salt is obtained by sinking a well 
(similar to that sunk for crude oil) into the 
rock-salt deposit. Fresh water is forced down 
to the bottom, thus dissolving the salt. The 





OF SALT 


fully-saturated salt water is then pumped io the 
surface and evaporated by artificial means. 


Lake salt: In Australia and the U.S.A. there 
are several saline lakes from which salt can be 


produced. 


Sea salt is obtained by evaporating the water 
from ocean brine. The evaporation is done in 
large shallow ponds in areas where natural 
evaporation greatly exceeds rainfall. As des- 
cribed earlier the salt works now operating 
in Marlborough uses this method. 


—aane OS 


Some of the Main Uses of Salt 


and its Derivatives 


SALT—Refrigerating, tanning hides, pick- 
ling pelts, water softening, preser- 
vative, metal treatment, dyes, 
human consumption, stock food, 
glazing, and for the preparation of 
other sodium salts such as: 


Sodium bicarbonate—Baking. 

Soda ash—Glass, soap, borax. 

Caustic soda—Rayon, paper, textiles, 
petroleum, rubber reclaiming, dyes, 
soaps. 

Sodium chromate (bicromate)—Tan- 
ning, pigments, dyes. 

Sodium—Sodium cyanide, sodium per- 
oxide, perborate. 

Sodium sulphate—Glass, paper, dyeing, 
ultramarine, sodium sulphide, med- 
icinal. 


Sodium sulphide—Leather, dyes. 
Sodium thiosulphate—Antichlor, fix- 
ing salt. 
Sodium nitrate—Explosives, fertiliser, 
preservative for meat, dyes. 
Sodium chlorate and Sodium per- 
chlorate—Explosives, matches, 
dyes, printing, weedkiller. 

Sodium cyanide—Electroplating, 
recovery. 

Sodium phosphate—Anti-corrosion. 

Sodium silicate—Egg preserving, flame- 
proofing, soap. 

Chlorine—Bleaching, disinfectant, medi- 
cinal. 

Hydrogen—Oil hardening, welding, or- 
ganic chemistry. 

Bitterns—Dust prevention on country 
roads. 


gold 
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SALT IN NEW ZEALAND 


The chemist attached to the Company analysed 
the sea water from a sample taken from Clifford 
Bay (the location of Lake Grassmere). The 
analysis revealed a total dry content in 100 
gram solids of 3.580. This dry content held 
the following: 


Sodium Chloride (common salt) 2.787 
Magnesium Chloride .... _..... .360 
Magnesium Sulphate ... __...... .238 
Calcium Sulphate ns... 119 
Calcium Carbonate O14 


Trace of Potassium, Bromide, etc. 


The analysis confirms that the waters of the 
Pacific Ocean where they wash the shores of 
the South Island contain as much salt and other 
minerals as they do at Australia and San 
Francisco, U.S.A. (Both these countries are 
recovering salt from the sea.) 


The normal annual imports of salt to New 
Zealand are about 50,000 tons, of which nearly 
40,000 tons are coarse-grade, supplied to meat 
and other The 


works industrial concerns. 


balance is used for human consumption. 


the ‘New Zealand Statistical 
Report on Trade and Shipping’, 1939, the 


Taken from 


following are the details of salt imports into 
New Zealand from all countries during 1939: 


Value of 
Salt Cost of 
Tons F.O.B. Freight Total 
& £ £ 
U.K. 30,113 73,416 180,678 254,094 
Canada 1,059 7,746 6,295 13,041 
Australia 17,853 34,503 35,706 70,209 





TOTAL 49,025 115,665 221,679 337,344 
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In 1949 the total value of imports was £229,237 
and in 1958, £392,773. In most years 50,000 
tons are imported. 


This figure will be reduced as production at 
Lake Grassmere 1958, 
12,000 tons, valued at more than £150,000, 
was bought by industrial users of our N.Z. 
“Paciiie’’ 


A comparison of the area chosen in New 
Zealand with a works in Australia (already 
established and producing large quantities of 
salt) is interesting. One of the Australian solar 
salt works is situated at Geelong, near Mel- 
bourne, and the comparison is made with 
Blenheim as the Government of New Zealand 
maintains a meteorological station there and 
these figures are the officia! ones: 


increases. In almost 


salt. 


Geelong Blenheim 
Mean Annual Rainfall 20.4cin. 23.o05¢in. 
Mean Ann. Temperature 58°F. go’ P, 
Mean Ann. Humidity 71 67 


It will be noted that while rainfall and temper- 
ature are slightly less favourable at Blenheim, 
humidity is more favourable. From obser- 
vations taken at our works on the lake since 
construction started, we have found that 
conditions are much better at the lake than at 
Blenheim, as there is more wind and less 
rainfall. The works operates its own meteoro- 
logical station at Lake Grassmere, and the area 
is one of the contestants for the annual sunshine 
record. Over 1000 miles of wind has been 
recorded in 24 hours and a still day is seldom 
experienced. 














After each year’s harvest the salt stack is eaten into as the salt is taken 
into the warehouse to be dried, crushed, screened and bagged for 
shipment. On the right an extension to the warehouse is under con- 
struction. BELOW: Bagging the salt with automatic weighing machine 


and sewing the filled bags. 
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SALT FROM LAKE GRASSMERE 


and the Future Development 
of a Chemical Industry in New Zealand 


(The following article is reprinted from the 
Canterbury Chamber of Commerce Bulletin 
No. 380 and was prepared by the Department 
of Chemical Engineering, University of Canter- 


bury.) 


ALTHOUGH the sea is said to contain a little of 
everything, and no doubt it does, it is the 
unpleasant truth that the more carefully it is 
investigated the less it appears to have of the 
more glamorous minerals such as gold and 
contain’ vast 


does, however, 


quantities of five chemicals vital to the industry 


uranium. It 


of every country. Four of them are essential to 
agriculture, viz. common salt, gypsum, mag- 
nesium salts and potash. The fifth is bromide. 
New Zealand imports of these materials are as 
follows (1953): 


x, 

Common Salt 35,000 tons p.a. 202,000 
Gypsum 30,000 tons p.a. 35,000 
Magnesium 

Salts S00 tons p.a. 30,000 
Muriate of 

Potash 13,000 tons p.a. 470,000 
Potassium 

Bromide 1.35 tons p.a. 473 
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(i) Common Salt: 


If a country has salt, sulphur and power, it can 
have a chemical industry; at least this is 
technically possible. But, more, salt is essential 
to agriculture and industries based upon it. 
As indicated above, we import large quantities 
of salt (on the average 50,000 tons per annum) 
chiefly for this purpose. This salt is imported 
chiefly from the United Kingdom and Australia 
and freight amounts to almost 50 per cent of 
the landed cost. This protection suggests a 
profitable industry, but it should be remem- 
bered that New Zealand coastal freights are 
extremely high. As the New Zealand salt 
industry becomes more efficient local salt will 
undoubtedly be competitive. When it is 
realized that salt is sold ex works in the United 
States (e.g.) at prices as low as one dollar per 
ton, absence of a salt industry in New Zealand 
would be a scandal. 


A Christchurch business man of more than 
ordinary enterprise, the late Mr G. W. Skel- 
lerup, had enough foresight to see the possi- 
bilities of this industry and to provide the risk 
capital for the venture. Since salt is made by 
solar evaporation only under very favourable 





The salt enters 


the 








warehouse through a hopper which feeds the conveyor belt. 


‘Pacific’ salt ready for shipment. 
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conditions in other parts of the world, some of 
the technical difficulties arising in the operation 
of solar ponds in a climate where rainfall 
exceeds evaporation from the more concen- 
trated brines during part of the year were not 
properly understood. As a result Government 
capital had to be sought and was rightly pro- 
vided. A larger capital investment is needed to 
bring a solar salt project to fruition under New 
Zealand conditions, since a long period must 
elapse before full output may be achieved. 
With the output increasing rapidly, this 
industry may be regarded as established, and we 
may look forward to developments from it. 


New Zealand imports a number of other 
chemicals which are derived from salt. Those 
of appreciable value are (1953): 


cS 

Sodium Carbonate 2.000 es 59,000 
Sodium Bicarbonate Sn, nana. 11,000 
Caustic Sodan 57,000 
Sodium Silicate 9 ate 14,500 
Sodium Meta-disulphate 10,000 
Sodium Chlorate 2.0 es 6,000 
Chlorine of Lime 2. 6,000 
Calcium Chloride 2.0. 4,500 
Chiorime — sss see tem tte 6,000 
Hydrochloric Acid... 0 ae 5,000 
Chloroform ne 5,000 
Carbon Tetrachloride  .... __..... 3,000 
Ethylene Tetrachloride ... 2,000 
Trichlor benzene 2. ace 4,000 
Other chlorinated hydrocarbons _..... 10,000 
D.D.T. Insecticide ns, 25,000 
P.V.C. Plastic (estimated) 0... 210,000 

£ 438,000 


Not all these chemicals could be produced 
economically, e.g. sodium carbonate and bi- 
carbonate need large production units, but 
caustic soda is already being produced and is 
economic when needed for some local purpose, 
e.g. magnesium recovery or pulp manufacture, 
especially where power is cheap. Chlorine, 


Page 37 


hydrogen and hydrochloric acid are by-products. 
We could use more of the first for water puri- 
fication; we import also substantial quantities 
of hydrogen and hydrochloric acid. From caustic 
soda sodium silicate is obtained readily and 
cheaply, sodium chlorate also. Surplus chlorine 
could be used to make chloride of lime, 
calcium chloride, and some of the organic 
solvents listed. Detailed consideration must 
await more realistic chlorine production prices. 
It has been shown that P.V.C. manufacture 
could stand on its own feet. 


(ii) Gypsum: 


Most imports are used in the cement industry 
as a setting retarder, but use in agriculture is 
increasing. The crystallization of sea water 
yields 115 lbs for each ton of salt, but the 
layers formed are very thin and harvested 
economically only after the production has 
been going on for some time. Eventually we 
shall produce 2,600 tons p.a., but the econom- 
ics are doubtful. 


(iii) Magnesium salts; Potash; Bromine: 


One magnesium compound, viz. light magne- 
sium carbonate, deserves separate consideration 
and has been shown to be able to be manufac- 
tured economically from sea water and dolo- 
mite. This will be discussed later. It may be 
made from the concentrated brines at the salt 
works with a resultant increased yield of salt. 
The following summary is from unpublished 
design information supplied by the Department 
of Chemical Engineering, Canterbury Univer- 
sity. Although the cost structure is not nearly 
so favourable, in the long run it would be to the 
benefit of New Zealand to have this project 
carried through, rather than the one using 
dolomite, because it would make available 
cheap raw materials for three further in- 
dustries. 


Assuming the reasonable expected output from 
Lake Grassmere of 50,000 tons per annum 
of crude salt, this could be increased to about 
67,000 tons, an increase of 17,000 tons, by 











removal of the magnesium salts before crystal- 
lization of the salt. This task is not, for New 
Zealand, a small matter since it involves using 
the following raw material quantities : 


Concentrated Brine 250,000 tons p.a. 
Limestone =i aes 4,400 tons p.a. 


Caustic Soda 7,000 tons p.a. 


The limestone would be calcined to lime on the 
works site using a modest amount of coal; 
the caustic soda would be produced on the 
site also by electrolysis from salt. The process 
would yield about 7,700 tons of magnesium 
hydroxide, large amounts of chlorine and 
hydrogen and/or hydrochloric acid, only a 
small amount of which would be disposable on 
the present New Zealand market. If we credit 
only amounts of magnesium carbonate, chlor- 
ine, hydrochloric acid and calcium hypo- 
chlorite known to be saleable, the pre-construc- 
tion costs are: 


Operating Costs £ 130,000 p.a.. 


Income 
Magnesium Carbonate 1,000 


tons at £100 100,000 P.a. 


Extra Salt 17,000 tons at £5 85,000 p.a. 
Chlorine 50 tons at £20 1,000 Pp.a. 
Chlorine—Hydrochloric Acid 
125 tons at £48 6,000 P.a. 
Calcium Hypochlorite 150 tons 
at £40 6,000 P.a. 
£198,000 


While the works is operating on this basis 
there will be accumulating at the rate of 7,000 
tons per annum a vast stockpile of magnesium 
hydroxide at no charge other than storage. 
This is very cheap raw material for a magne- 
sium metal industry (also to supply the relatively 
small quantities of magnesium salts required in 
New Zealand). After the salt is removed there 
will be left a bittern unusually rich in potassium 
chloride and potassium bromide. The tech- 
nology of handling the mixture has not been 


explored, but it is clearly a cheap process to 
recover the bromine in sufficient quantity to 
supply the ton or two of potassium bromide 
and sodium bromide imported annually. Of 
much more interest is the possibility of 
recovering a large fraction of the 25,000 tons 
per annum of potash manures imported 
annually and valued at about £25 per ton 


landed. 


In 1958, at the request of the company, Pro- 
fessor J. G. Hoogland made a comprehensive 
report on the Lake Grassmere works. Well- 
known throughout the world as an authority 
on salt and chemical manufacture, Professor 
Hoogland was _ largely responsible for the 
tremendous expansion of the Royal Dutch Salt 
Company’s production of salt and chemical 
by-products. At present he is Extraordinary 
Professor at the Technical University at Delft, 
Holland, having resigned his position as General 
Manager of the Royal Dutch Salt Company to 
concentrate on research work. 

When asked how the Dominion Salt Limited 
works compared with his former plant, he 
stated: ‘‘It is similar to the Royal Dutch Salt 
Company thirty years ago in 1928 at which 
time it had been operating for about ten years.”’ 
Lake Grassmere has been operating for eight 
years only, since the construction of the works 
was completed during 1961. 

He was also asked how the Royal Dutch Salt 
Company was financed and replied that it had 
been assisted by the Dutch Government in the 
early years and thirty years later this finance 
had been repaid in full. 

Unfortunately, space does not permit a long 
reference to his report but it asserts that it 
seems quite feasible to make New Zealand 
self-supporting in its salt supply and_ that 
the development of a chemical industry under 
certain conditions has worthwhile possibilities. 
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SALT IN THE HOME 


With acknowledgement to SALT, THE FIFTH 
ELEMENT by Garnett Laidlaw Esken, published 
by J. G. Ferguson and associates. 


While we are on the general subject of salt 
for many purposes, let us list some of the 
everyday, convenient household ways in which 
it serves the family. 

As you know, salt ranks high as a purifier. 
Salt water makes an effective gargle, eye-wash, 
cleanser of open wounds, a_before-breakfast 
drink to relieve constipation, a mouthwash, and 
a dentifrice. 

Salt rubs relieve nervous body tension. Iodized 
salt is a goitre preventative. Mixed with 
mustard, salt becomes an effective emetic. 
Rubbing damp salt on burns, insect stings, 
itching places, rashes or hives, smarts like the 
very devil for a short while, but draws out the 
soreness. 

Salt added to the water in your bathtub gives 
you the same effect as a dip in the ocean: it 
relieves fatigue, invigorates, and soothes. Salt 
water makes a comforting bath for tired and 
aching feet. The well-known, annoying body 
odour can be greatly reduced, if not entirely 
eliminated, by frequent applications of salt 
water. 


In the kitchen, salt does a great many things, 
many of which you probably never suspected. 
Skipping the very obvious fact that it goes 
into practically all foods that require seasoning, 
salt can perform numerous services that shorten 
kitchen processes, prevent annoying mishaps 
and delays; in short, prove an excellent all- 
round handmaid to the busy housewife. 
Mixing a little salt water with flour, in making 
cream gravies and soups, keeps lumps from 
forming. 

To make a jelly stiffen quickly, add salt with 
soda to the bowl of water in which you place 
the jelly mould to cool. 

A dish of butter may be kept firm, without ice, 
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by wrapping around it a cloth wrung out of salt 
water. 

You save sugar by adding a little salt to cran- 
berry or apple-sauce. 

Fresh meats and foods can be preserved tem- 
porarily by covering them with salt until ready 
for the icebox or for eating. 

Soaking nuts overnight in salt water makes it 
easy to remove the nutmegs whole. 

Food cooks faster in a double boiler if you put 
salt water in the outside container. 

To prevent a frying-pan from splashing grease, 
sprinkle a little salt in it. 

Put some salt under the bottom of baking tins 
in the oven to keep them from scorching. 

Hot puddings cool quickly by setting the con- 
tainers in salt water. 

A little salt added to parsley makes it chop 
more easily. 

Fresh milk keeps sweet longer when a pinch 
of salt is added. 


To remove that 


( 


‘muddy’’ taste from fish 
caught in small streams, wash them in ‘a strong 
cold brine. 

In cooking fish cakes, you can keep them from 
sticking by sprinkling a little salt on the skillet 
before frying. 

If you find it hard to handle a slippery fish, 
dip your fingers first in water, then in salt. 
Your job will be easier. 

Adding salt to eggs makes them beat quickly. 
Salting the water in which eggs are poached 
makes the whites “‘ 
Add salt to water in which eggs are boiled and 
the shells will not crack and let the whites 
leak out. 


9 


set . 


Mix one heaping pint of salt, a scant pint of 
lime, six quarts of water to make an excellent 
medium in which to store eggs. 

In frying apples, add a small quantity of salt to 
make them “‘candy’’. 

Soak green vegetables in salt water to remove 
insects, dirt, and other impurities. 

















As a cleanser for general household utilities, 
salt has so many applications that we can touch 
upon only a few of them: 


When enamelled bathtubs 


become yellow, rub with a solution of salt and 


and washbowls 


turpentine to restore the whiteness. 

Salt mixed with lemon juice cleans brass and 
other discoloured metal. 

Salt alone, rubbed on silver, brightens it. Rub 
silver with a cloth dipped in salt to remove egg 
stain. 

Soot or oil stains on a carpet may be taken off 
by rubbing with salt. Several applications may 
be necessary. 

A solution of equal parts of salt and pumice 
stone with enough water to make them adhere, 
is an effective cleansing wash for marble slabs— 
table tops, mantels and the like. 

Bottoms of deep vases may be cleaned by 
allowing a solution of salt and vinegar to stand 
in them a short time and then rinsing with fresh 
water. 

Rubbing the hands in salt removes the smell of 
gasoline. When you rub a spot off washable 
garments with gasoline, a ‘‘ring’’ is usually 
left. You can prevent that by washing the fabric 
in strong salt solution before cleaning. 

Salt removes onion and/or perspiration stains 
from clothing. 

Stains on earthenware and china disappear 
under a hard rubbing of salt. 

To eliminate iron rust from cotton material, 
wet the spot with lemon juice, sprinkle it with 
salt, let it bleach in the sun. 

Blood stains on cloth vanish when soaked in 
salt water, washed in warm water with plenty 
of soap and then boiled. 

Colours in fabrics will not run, in washing, 
when salt is added to the water. 


Soaking clothes for two hours in a pail of water 
to which one cup of salt has been added, sets 
the colours. 

Soak clothespegs in salt brine for a few hours 
and they will not stick to the clothes on the 
line. 

A handful of salt in the rinse water prevents 
‘“bluing streaks’’. 

To eliminate moths, sift dry salt over the carpet 
or rugs before cleaning. 

Add a teaspoon of salt to the water in goldfish 
bowl once a week; it invigorates your silent 
little pets. 

Sweeping with a broom dipped in salt water 
keeps matting from turning yellow and gives it 
longer life. 

Sometimes, in whitewashing walls, the new 
coating will not stick, but peels off. Adding a 
small quantity of salt to the whitewash before 
applying, corrects the trouble. 

Adding a pinch of salt to water in a flower vase 
makes the blooms and leaves remain fresh for a 
longer time. 


Then too, there are certain outdoor situations 
in which the use of salt proves advantageous : 

A solution of one dram of salt, one ounce of 
water and two ounces of glycerine, effectually 
cleans the windshield on your car. 

Sprinkle salt on the crevices of brick and 
cement walks to kill off weeds and grass. 
Putting salt at the root and stalk bases of weeds 
in the yard kills them off. 

Ice on slippery front steps and walks melts 
when salt is sprinkled on it. 

Placed in front of the rear wheels of a car 
stuck in the snow, salt melts the snow and 
permits the tyre tread to get a purchase on the 
road. 


ENGLAND’S OLDEST INDUSTRY 


SALT manufacturing is Great Britain’s oldest organised industry, and the town 


of Droitwich is believed to be the original seat of English salt-making. 


Places 


where salt existed were denoted by the termination wich: Upwich, Middlewich, 


Netherwich, Greenwich, Ipswich, Sandwich and Nantwich. 


The last by coinci- 


dence was the birthplace of George Skellerup’s mother. In the U.S.A. the word 
lick often became part of the name of many towns where salt springs once existed. 
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Building the two deep-storage ponds which, when completed, will each hold 150 
acre feet of strong brine 10 feet deep. Over 70,000 cubic yards of material were 
used to build these banks which are 12 ft. 6 in. high and 86 ft. wide at the base. 


FUTURE WORK ON THE 
PROJECT 


The development of the Works is divided into 
three stages of which the first has been com- 
pleted. Further development will include 
extending the ponding area by about 2,500 
acres for preliminary concentration of sea 
water; the new deep-storage ponds will offset 
the diluting effect of winter rains on sirong 
brine and thus lengthen the salt-making season 
by, say, six weeks; the construction of one 
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or more series of crystallizing ponds and facili- 
ties to handle larger quantities of salt would 
naturally follow. 

Finally, at some later date, the installation of 
vacuum pan processing equipment would 
enable Lake Grassmere not only to supply 
table and dairy salt but also in all probability 


to have a surplus available to start a chemical 
industry. 








Brine 





shrimps from Lake Grassmere magnified five times, 


eas rece 
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THE BRINE SHRIMP 


SOMETIMES called the brine worm and scien- 
tifically known as Artemio saleno, these rather 
remarkable little beings prefer to live in sea 
water so saturated with salt that it would kill 
every other form of marine life. It has been 
established that the brine shrimp is happiest 
in brine containing about a quarter of a pound 
of salt to one pint of water. They are always 
found in well established salt works and this 
summer have been discovered in many ponds 
at Lake Grassmere. 

The movements of this tiny creature are most 
graceful—it swims on its back, its feet being 
in constant motion and its course being directed 
by means of its long tail. It revolves in the water, 


curving this way and that, turns fairly over, 
wheels to the left or right and seems to enjoy 
life thoroughly. 


Its colour is pink to red and many thousands of 
these creatures and their brownish-coloured 
eggs congregate in corners of the salt ponds. 
They have some beneficial effect but whether 
it is because their continual movement clears 
the brine, or because they consume certain 
salts and render them insoluble is not known. 
It is, however, very pleasing to have the 
brine shrimp established at Lake Grassmere by 
natural means, no attempt having been made 


to introduce them artificially. 





WHY THE PONDS VARY 
IN COLOUR 


Why does some brine look pink in colour? 
This question is frequently asked by visitors to 
Lake Grassmere during the salt-making season. 
Wherever saturated brine is found it takes on a 
pinkish-red tinge and that 1s why the Red Sea 
has its name. One theory is that it is caused by 
the refraction of light by the salt-laden water. 
A second theory is that the pink colour is 
caused by another form of marine life so tiny 
that, unlike the brine shrimp, it cannot be 
seen by the naked eye. A botanist’s description 
of this is: ‘“A microscopic unicellular flagellated 
organism, allied to Donaliella salina, harbours 
haemotochrome and appears in media of high 


>) 


concentrations. 
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At certain times during the summer some of 
the ponds are dark green in colour. This is 
due to the addition of a special dye which is 


added _ to 


radiation and so increase the rate of evapora- 


increase the absorbtion of solar 


tion. 

The green dye reduces the loss of radiation 
which would take place by reflection of the 
sun’s rays from the white salt crystals beneath 
the brine. 

As the season advances, the dye gradually 
fades and being extremely soluble, any surplus 
dye remains in the bitterns, which are run off 


just before the salt is harvested. 











CONCLUSION 


We hope that the information contained in this 
booklet will prove of interest to readers, and in 
particular to residents of the Marlborough and 
Canterbury provinces. 

Marlborough is one of the most favoured prov- 
inces in New Zealand, and many of the residents 
are awake to its possibilities. Therefore, it is not 
too optimistic to foresee the development of 
the Clarence River for hydro-electric power, 
and what an unlimited source lies there! Then, 
with the province’s lime deposits, the proxim- 
ity of coal on the West Coast, and the develop- 
ment of the Salt Works, there is no doubt that 
Marlborough could become the centre of a 
chemical industry for New Zealand. What is 


needed is publicity to awaken the Marlborough 


~~ 


people to a realisation of the potentialities of 
their own province. 

The development of this Solar Salt Works is 
going on while you read this publication— 
men are working to make an asset for New Zea- 
land that will be a permanent and a lasting 
influence on New Zealand’s economy. We 
have made the name of New Zealand famous all 
over the world for our farming methods and 
produce of the soil. Now we farm the sea! 
Its inexhaustible reservoir of chemicals is ever- 
present and available for a young country such 
as ours to develop, and by developing, to 
prosper. Be proud that New Zealanders are 
doing this job—a worthwhile achievement that 
will be an asset for the people of New Zealand 
for all time! 











FOR ALL INDUSTRIAL USES 





HI 
“ PRopuct of SEM SUNSFINE AND science 


DOMINION SALT LTD. 


HEAD OPFICE: Pa Ws BOX 226, CHRISTCHURCH 
TELEGRAMS: ‘SOLSALT’, CHRISTCHURCH OR SEDDON 
PHONE: 64-779 CHRISTCHURCH OR 82M SEDDON 





ened —S LL Re 
TIT ne A er . 


Ren otiire 








es 


spittin: 





